CMAJ 1 T he prevalence of obesity in adults has increased worldwide and has almost doubled in Canada, from 14% in 1978/79 1 to 26% in [2009][2010][2011] 2 with 2% of men and 5% of women having a body mass index (BMI) score greater than 40 (Appendix 1, available at www .cmaj.ca/lookup/suppl/doi :10.1503/cmaj .140887 /-/DC1).
T he prevalence of obesity in adults has increased worldwide and has almost doubled in Canada, from 14% in 1978/79 1 to 26% in 2009-2011, 2 with 2% of men and 5% of women having a body mass index (BMI) score greater than 40 (Appendix 1, available at www .cmaj.ca/lookup/suppl/doi :10.1503/cmaj .140887 /-/DC1). 3 Over two-thirds of Canadian men (67%) and more than half of Canadian women (54%) are overweight or obese, based on measured weight. [2] [3] [4] Excess weight is a well-recognized risk factor for several common chronic conditions, such as cardiovascular disease, cancer, type 2 diabetes, osteoarthritis and back pain. 5 About two-thirds of adults who are overweight or obese were in the healthy weight range as adolescents, but gained weight in adulthood (about 0.5-1.0 kg every two years on average). 6, 7 Slow weight gain may go unnoticed until health problems develop in middle age. However, this overall mean increase masks substantial variation in the population, and some people remain weight stable over long periods, whereas others experience substantial gains and losses. Currently, we cannot predict future health effects of weight gain over the life course.
The causes of obesity are complex. Although excess adiposity is ultimately the result of an imbalance in the amount of energy consumed and the amount of energy expended by an individual, there are many biological, behavioural, social and environmental factors that interact to affect this balance. The dramatic increase in obesity since the 1970s, however, suggests environmental causes are prominent and potentially amenable to interventions and prevention. 8, 9 Possible approaches include a wide range of legislative and policy options, in addition to health-promotion advice to maintain a healthy weight, increase physical activity and eat a healthy diet. 10 Primary care providers have an important role in preventing and managing obesity through services offered to patients.
Overweight or obese status is commonly assessed using the BMI. The internationally recognized cut-off BMI values for adults are as follows: underweight (< 18.5), normal weight (18.5-24.9) , overweight (25-29.9 ) and obese (≥ 30) . The obese category is further broken down by BMI into class I (30.0-34.9), class II (35.0-39.9) and class III (≥ 40). 11 Distribution of body fat is also an independent indicator of health risk, and high waist circumference is associated with an increased risk for cardiovascular disease and type 2 diabetes.
Prevention of weight gain
• Body mass index is easy and inexpensive to measure, and can be used to monitor weight changes over time.
• Interventions for prevention of weight gain in adults of normal weight have a minimal effect and the effects are not sustained over time.
• Some individuals with normal weight may still benefit from interventions for weight-gain prevention, such as those with metabolic risk factors, high waist circumference, or a family history of type 2 diabetes or cardiovascular disease.
• For adults who are gaining weight and motivated to make lifestyle changes, practitioners should consider offering or referring to prevention interventions to prevent further weight gain.
Treatment of overweight and obesity
• Weight loss interventions (behavioural and/or pharmacologic) are effective in modestly reducing weight and waist circumference.
• Although most participants in weight-loss studies regain some weight after intervention, the average amount regained is lower among intervention participants than control participants.
• For adults who are at risk of type 2 diabetes, weight-loss interventions delay the onset of type 2 diabetes.
is considered clinically important, 13 as many cardiovascular risk factors (e.g., elevated blood pressure, glucose and lipids) may improve with weight loss of this magnitude.
The objective of this guideline is to provide evidence-based recommendations for structured interventions aimed at preventing weight gain in adults of normal weight and to provide recommendations for behavioural and pharmacologic interventions for weight loss to manage overweight and obesity in adults, including those at risk of type 2 diabetes. Strategies for maintaining health, such as increased physical fitness, that did not emphasize or consider weight loss, were not reviewed. The guideline does not apply to people with a BMI score of 40 or greater, who may benefit from specialized bariatric programs. This document updates prior guidelines by the Canadian Task Force on Preventive Health Care, which were published in 1999 on treatment of obesity 14 and in 2006 on prevention of obesity.
15

Methods
The Canadian Task Force on Preventive Health Care is an independent panel of clinicians and methodologists that makes recommendations about clinical manoeuvres aimed at primary and secondary prevention (www.canadiantaskforce .ca). Work on each set of recommendations is led by a workgroup of two to six members of the task force. Each workgroup establishes the research questions and analytical framework for the guideline. The development of these recommendations was led by a workgroup of task force members, in collaboration with scientific staff from the Public Health Agency of Canada (authors of guideline are listed at the end of the article). The workgroup established the research questions, and the analytical framework and clinically relevant outcomes for the guideline (Appendix 2, available at www.cmaj.ca/lookup/suppl/doi :10.1503 /cmaj .140887/-/DC1), which were incorporated into the search protocol.
Prevention of weight gain
The task force initially developed an analytic model to assess effects of screening for obesity on health outcomes; however, no studies were found. The task force then made an informed decision to review the prevention literature separately from the treatment literature. The Evidence Review and Synthesis Centre at McMaster University independently conducted the systematic review on which these prevention recommendations are based, in accordance with the final, peer-reviewed protocol (Prospero #CRD42012002753). 16 The search included randomized controlled trials (RCTs) published between Jan. 1, 1980, and June 27, 2013 , that were conducted in primary care settings or settings where primary care practitioners may refer patients. A clinical expert was consulted throughout the process.
After review of available outcomes, the task force chose to focus on the following clinically relevant and available outcomes: weight loss or weight maintenance (i.e., weight in kilograms, BMI, waist circumference, total percentage of body fat). Secondary outcomes of interest included total cholesterol, low-density-lipoprotein (LDL) cholesterol, fasting glucose, incidence of type 2 diabetes, systolic blood pressure and diastolic blood pressure (Appendix 2).
After the initial screening, there were insufficient RCTs that included only normal-weight participants. Yet, the evidence review centre identified numerous RCTs with a goal of preventing weight gain, but with study participants recruited from mixed-weight (i.e., normal-weight, overweight and obese) populations, which reflects clinical practice. The task force had the option to search for observational studies to address the first key question (i.e., do primary care-relevant prevention interventions [behaviourally based] in adults of normal weight lead to improved health outcomes or short-term or sustained weight-gain prevention, with or without improved physiologic measures?), or to use the evidence from the RCTs with mixed-weight populations. Given the potential for bias with lowerquality designs, the task force decided to use the indirect evidence from the RCTs to formulate the recommendations.
The evidence review focused only on intervention trials conducted in settings generalizable to Canadian primary care, feasible for conduct in primary care, or feasible for referral from primary care. Therefore, faith-based programs or studies conducted in specialist centres or educational settings were not reviewed.
Management of overweight and obesity
The research questions and analytical framework (Appendix 2) were based on the review of RCTs of behavioural and pharmacologic interventions for weight loss by the US Preventive Services Task Force. 17 The Evidence Review and Synthesis Centre at McMaster University updated the 2011 search by the US Preventive Services Task Force to April 2013. 17 All outcomes and analyses were determined a priori. There were sufficient studies to assess the primary outcomes of weight maintenance or loss, and secondary outcomes of improvements in blood pressure, glucose and lipid levels and incidence of type 2 diabetes. A clinical expert was consulted throughout the process.
The task force used the Grading of Recommendations Assessment, Development and Evaluation (GRADE) system to determine the quality of evidence and strength of recommendations (Box 1). 18 The recommendations were revised and approved by the entire task force and underwent external review by experts in the field and by stakeholders. More information about the task force's methods can be found elsewhere 19 and at canadiantaskforce.ca/methods /methods-manual. No studies of screening for weight issues in primary care were identified. The measurement of height, weight and calculation of BMI is nevertheless recommended, because there is strong evidence that adults tend to overestimate height and underestimate weight, 23 and there is increasing evidence that visual estimation by health providers is also relatively inaccurate. 24 Thus, objective measurements are necessary to identify patients who are underweight, overweight and obese. It is also important to measure weight trajectories over time and intervene if people become overweight.
Recommendations
Of the clinically feasible measures, BMI is the body composition measure most strongly associated with mortality. 25, 26 Associations have been found to differ across populations, and lower cut-off points have been proposed in certain populations (e.g., South Asians), but the World Health Organization and other international groups continue to use the current cut-off points. 27 More research and consultation is needed to establish appropriate BMI cut-off points for the major racial and ethnic groups in Canada, including Aboriginal populations. 28 Other acceptable measures of obesity have been reviewed elsewhere and include waist circumference and waist-to-hip ratio. [28] [29] [30] Waist circumference has been shown to independently classify individuals as higher risk for obesity-related illness, especially type 2 diabetes and cardiovascular diseases. 31 Cut-off points for waist circumference vary across populations. 27 Classifying and describing obesity by associated health problems and mortality risk (e.g., with the Edmonton Obesity Staging System) has been advocated, 32 but trial results showing improved management and outcomes in primary care are required before such systems can be broadly recommended.
Despite its limitations, BMI was selected as the preferred measure because it is inexpensive and easy to apply (only height and weight are required to calculate BMI), no special training or equipment is required, and it can be used to monitor weight changes over time. Evidence of possible harms from prevention interventions was sought in the evidence review, but not specifically for calculating BMI.
The purpose of assessing BMI is to track changes in weight status over time, identify patients who may benefit from referral to obesity-management programs and to categorize patients with respect to overall cardiometabolic risk. For example, current diabetes screening recommendations suggest that BMI and waist circumference be used together to • Recommendations are graded according to the GRADE system, 18 which offers two strengths of recommendation: strong and weak. The strength of recommendations is based on the quality of supporting evidence, the degree of uncertainty about the balance between desirable and undesirable effects, the degree of uncertainty or variability in values and preferences, and the degree of uncertainty about whether the intervention represents a wise use of resources.
• Strong recommendations are those for which the task force is confident that the desirable effects of an intervention outweigh its undesirable effects (strong recommendation for an intervention) or that the undesirable effects of an intervention outweigh its desirable effects (strong recommendation against an intervention). A strong recommendation implies that most individuals will be best served by the recommended course of action. Weak recommendations are those for which the desirable effects probably outweigh the undesirable effects (weak recommendation for an intervention) or undesirable effects probably outweigh the desirable effects (weak recommendation against an intervention) but appreciable uncertainty exists.
• A weak recommendation implies that most people would want the recommended course of action but that many would not. For clinicians, this means they must recognize that different choices will be appropriate for each individual, and they must help each person arrive at a management decision consistent with his or her values and preferences. Policy-making will require substantial debate and involvement of various stakeholders. Weak recommendations result when the balance between desirable and undesirable effects is small, the quality of evidence is lower, or there is more variability in the values and preferences of patients.
• Evidence is graded as high, moderate, low or very low, based on how likely further research is to change our confidence in the estimate of effect.
Note: GRADE = Grading of Recommendations Assessment, Development and Evaluation.
estimate the future risk of type 2 diabetes. 12 Therefore, the task force recommends calculation of BMI, placing a relatively high value on a low-cost, easily calculated measure with widely accepted cut-off points to base guidance for weight-gain prevention or management.
Prevention of weight gain
These recommendations apply to apparently healthy adults (≥ 18 yr) of normal weight who present to primary care providers. The recommendations do not apply to people with eating disorders or who are pregnant, underweight (BMI < 18.5), overweight (BMI 25-29.9) or obese (BMI ≥ 30).
Interventions
We recommend that practitioners not offer formal, structured interventions aimed at preventing weight gain in normal-weight adults. (Weak recommendation; very low-quality evidence)
A new systematic review of primary carerelevant RCTs comparing weight-gain preventions with no treatment was conducted to inform the recommendations. 16 The systematic review of interventions for weight-gain prevention revealed only one study, 33 published in 1988, of an intervention to prevent weight gain exclusively in individuals of normal weight (n = 219) from the Minnesota Heart Health Program. Over the 12-month study, 82% of people in the intervention group Box 2: Summary of recommendations for clinicians and policy-makers
Measurement of BMI
This recommendation applies to adults (≥ 18 yr) presenting to primary care. These recommendations do not apply to people with eating disorders or who are pregnant.
• We recommend measuring height, weight and calculating BMI* at appropriate † primary care visits.
(Strong recommendation; very low-quality evidence)
Prevention of weight gain
This recommendation applies to apparently healthy adults (≥ 18 yr) who present to primary care. The recommendation does not apply to people with eating disorders, or who are underweight, pregnant, overweight or obese (BMI ≥ 25).
• We recommend that practitioners not offer formal, structured interventions ‡ aimed at preventing weight gain in normal-weight adults. § Adults who are overweight or obese may be candidates for weight-loss treatment. (Weak recommendation; very low-quality evidence)
Management of overweight and obesity
These recommendations apply to adults (≥ 18 yr) who are overweight or obese (BMI 25-39.9). Pregnant women and people with health conditions where weight loss is inappropriate are excluded. These guidelines do not apply to people with a BMI of 40 or greater, who may benefit from specialized bariatric programs.
• For adults who are obese (BMI 30-39.9) and are at high risk of diabetes, ¶ we recommend that practitioners offer or refer to structured behavioural interventions ‡ aimed at weight loss. (Strong recommendation; moderate-quality evidence)
• For adults who are overweight or obese, we recommend that practitioners offer or refer to structured behavioural interventions ‡ aimed at weight loss. (Weak recommendation; moderate-quality evidence)
• For adults who are overweight or obese, we recommend that practitioners not routinely offer pharmacologic interventions (orlistat or metformin) aimed at weight loss.** (Weak recommendation; moderate-quality evidence)
Note: BMI = body mass index. *BMI categories are as follows: underweight (BMI < 18.5); normal weight (BMI 18.5-24.9); overweight (BMI 25.0-29.9); obese (BMI ≥ 30). †Appropriate visits include wellness visits, visits for medication renewal and other visits where the primary care practitioner deems it appropriate. ‡Formal structured interventions are behavioural modification programs that involve several sessions or interactions that take place over weeks to months. Interventions examined for prevention of weight gain included behaviourally based prevention interventions focused on diet, increasing exercise, making lifestyle changes or any combination of these. These could be offered in primary care settings or settings where primary care practitioners may refer patients, such as credible commercial or community programs. Recommended interventions for management of overweight and obesity include intensive behaviourally based interventions focused on diet, increasing exercise, making lifestyle changes or any combination of these. Lifestyle interventions generally included counselling, education or support, and/or environmental changes in addition to changes in exercise and/or diet. §Practitioners should use their judgment in determining whether some individuals may benefit from being offered or referred to interventions for weight-gain prevention, such as individuals with metabolic risk factors, high waist circumference, or family history of type 2 diabetes or cardiovascular disease. For adults who express concerns about weight gain or who are motivated to make lifestyle changes, practitioners should also consider offering or referring to prevention interventions and must help each person arrive at a management decision consistent with his or her values and preferences. ¶High-risk status is defined by a 10-year risk of diabetes of 33% or greater, 12 which can be assessed using the CANRISK (Canadian Diabetes Risk) or FINDRISC (Finnish Type 2 Diabetes Risk Score) risk assessment tools. 20 ,21 **The task force examined the use of metformin and orlistat for weight loss only and not for the treatment of other conditions, such as diabetes.
(who received educational materials and a financial incentive to maintain weight) maintained or lost weight, compared with 56% in the control group, who received usual care (p < 0.0001). However, the mean difference in weight lost between the groups was minimal (0.8 kg). 33 The review identified evidence from 19 RCTs that focused on preventing weight gain in mixedweight populations (i.e., populations with normal-weight, overweight and obese adults) through lifestyle, diet and/or exercise, as compared with no intervention. 16 Trials that enrolled only people with conditions predisposed to weight gain and associated adverse health effects (e.g., polycystic ovary or metabolic syndrome) or eating disorders were excluded from the systematic review. Trials of pharmacologic and surgical interventions were also excluded because these interventions were not considered relevant for prevention of weight gain among normal-weight individuals. To ensure the trials included some adults of normal weight, the number or percentage of normal-weight participants needed to be specified, or at least one study arm needed a baseline mean BMI or a baseline mean BMI minus one standard deviation that fell within the normal range (18.5-24.9). Power was likely sufficient in meta-analysis for assessment of the weight-change outcome (n = 48 460 for all studies). Behavioural interventions (which generally included diet, exercise or other lifestyle components) lasted between 3 and 12 months to up to 12 years. 16 Meta-analyses showed that intervention participants did not gain weight or gained less than controls. Overall, intervention participants lost an additional 0.7 kg more, lowered their BMI score by 0.2 more, reduced their waist circumference by an additional 1 cm, and lost 1.3% more total body fat than control participants. 16 Few long-term data exist to determine whether changes in weight are maintained after the interventions are completed. One study that did examine longer-term weight maintenance after promotion of physical activity in primary care found that initial weight changes were not sustained 15 months after the intervention. 34 Overall reductions in total cholesterol, LDL and fasting glucose levels were 0.06, 0.06 and 0.04 mmol/L, respectively; these are statistically significant but clinically small effects. No statistically significant reductions were found for systolic or diastolic blood pressure. Pooled results from two studies evaluating diabetes incidence in large mixed-weight populations (n = 46 537) 35 ,36 suggest no effect of preventive interventions for obesity on diabetes incidence (risk ratio [RR] 0.95, confidence interval [CI] 0.89-1.02). Three studies recruited people at higher risk of cardiovascular disease, whereas the rest included people at average, low or unknown risk of cardiovascular disease.
All 19 RCTs were considered to be very lowquality and were downgraded for risk of bias, indirectness and publication bias (details provided in the evidence review). 16 The indirectness of the evidence relates to the fact that in 16 of the 19 studies, mean baseline BMI was in the overweight or obese range, and in 14 studies, participants in both treatment and control groups experienced modest weight loss. There was no evidence that patients with different baseline characteristics such as age, sex, cardiovascular risk or baseline BMI responded differently to the interventions. 16 Whereas the goal of the reviewed studies was to avoid weight gain, and therefore the fact that the intervention participants did not increase their weight is relevant, the very low quality of the studies identified and their uncertain generalizability to normal-weight populations pose substantial limitations. No evidence indicated any harms associated with these preventive interventions. 16 Insufficient evidence was available to determine patient values and preferences regarding interventions for weight-gain prevention. 16 In making this recommendation against routinely offering or referring to interventions for weight-gain prevention, particularly in normalweight individuals, the task force carefully considered the evidence of limited effectiveness, the balance of potential benefits and harms, and potential resource implications, as outlined in the decision table for prevention of weight gain (Appendix 3).
This recommendation places a relatively high value on the importance of showing a clear net benefit before recommending programs for weight-gain prevention for the general population. Particular areas of concern were the lack of evidence of clinically meaningful prevention of short-term weight gain, the lack of evidence that weight was maintained over the long term, and the lack of evidence for effectiveness of preventive interventions in normal-weight populations specifically (as compared with mixed-weight populations, in whom benefits may differ). This recommendation places a relatively low value on the unproven possibility that programs for obesity prevention offered to the normal-weight population may reduce the long-term risk for obesity in that group.
However, the task force has offered a weak recommendation, because practitioners should use their judgment in determining whether some normal-weight adults may still benefit from being offered or referred to interventions for weight-gain prevention. Individuals who might be more likely to benefit from such referrals include those who are at higher risk of obesity or its consequences (e.g., type 2 diabetes or cardiovascular disease), or those who are highly motivated to avoid weight gain.
Treatment of overweight and obesity
Recommendations apply to adults (≥ 18 yr) who are overweight or obese (BMI 25-39.9). Pregnant women and people with health conditions where weight loss is inappropriate are excluded.
Adults at high risk of diabetes
For adults who are obese Differences in weight-related outcomes by risk groups only emerged in studies with participants at high risk of type 2 diabetes, defined based on pre-study glucose readings indicating impaired glucose tolerance (n = 6 studies) or validated risk assessment tools indicating high risk of diabetes (n = 1 study). Participants were less likely to receive a diagnosis of new-onset type 2 diabetes (11% incidence) than control participants (20%; RR 0.6, 95% CI 0.4 to 0.7; absolute risk reduction 8.9%). One of the largest studies showed that the risk of diabetes remained 34% (95% CI 24 to 42) lower with intensive lifestyle changes than in the control group during a longterm (10 yr) extension study. 37 Meta-analyses of trials with behavioural interventions (e.g., diet, exercise and/or lifestyle components) indicated that participants who received the intervention (baseline mean BMI of 31-32) lost on average 3.1 kg more than participants in the control group (95% CI -3.9 to -2.4), lowered their BMI score by an additional 1.09 (95% CI -1.4 to -0.8), reduced their waist circumference by an additional 3.05 (95% CI -3.9 to -2.2) cm, and were more likely than controls to lose 5% or more (number needed to treat [NNT] 9; RR 1.8, 95% CI 1.4 to 2.3) and 10% or more total body weight (NNT 12; RR 2.0, 95% CI 1.3 to 3.2). 22 Intervention participants also had significantly greater (although clinically small) reductions in levels of total cholesterol, LDL cholesterol and fasting glucose, and systolic and diastolic blood pressure than controls (Table 1) . No trials reported on overall mortality or disease incidence, except for type 2 diabetes.
Behavioural interventions
The trials included in the meta-analyses for this recommendation included participants with and without diabetes and other chronic conditions. Therefore, this recommendation applies to all populations, other than those at high risk for type 2 diabetes. People at high risk for type 2 diabetes are addressed in a separate recommendation.
In an analysis stratified by type of behavioural intervention, participation in diet alone (n = 8 studies), diet and exercise (n = 10 studies) and lifestyle (n = 17 studies) interventions led to greater reductions in weight of 4.7 (95% CI -6.2 to -3.2) kg, 3.8 (95% CI -5.5 to -2.2) kg and 2.5 (95% CI -3.5 to -1.5) kg, respectively, than in controls. 22 Exercise alone (n = 4 studies) was not associated with weight loss. Subgroup analysis by duration of intervention showed no difference based on duration.
Weight-gain prevention has been proposed as an alternative strategy for managing overweight and obesity. Results of the task force review informing the obesity prevention recommendations are relevant for those interested in strategies for weight-gain prevention. 38 Despite the lack of evidence showing a clear net benefit, some overweight and obese adults may still benefit from being offered or referred to interventions for weight-gain prevention.
No studies were identified reporting significant harms of behavioural interventions. No significant difference in frequency of any adverse event, serious adverse event or withdrawal due to adverse events was reported between intervention groups and controls. 22 
Pharmacologic interventions For adults who are overweight or obese, we recommend that practitioners not routinely offer pharmacologic interventions (orlistat or metformin) aimed at weight loss. (Weak recommendation; moderate-quality evidence)
All patients in the trials in the systematic review received dietary and/or exercise interventions, with the intervention group also receiving metformin or orlistat, and the controls receiving placebo. 22 Meta-analysis showed that participants who received the intervention lost an additional 2.9 (95% CI -3.5 to -2.3) kg, lowered their BMI score by an additional 1.3 (95% CI -1.8 to -0.7), reduced their waist circumference by an additional 2.3 (95% CI -3.0 to -1.6) cm, and were more likely to lose 5% or more (NNT 4; RR 1.8, 95% CI 1.6 to 2.0) and 10% or more (NNT 8; RR 1.9, 95% CI 1.7 to 2.2) of their total baseline body weight than controls ( Table 1 ). The mean BMI score at baseline was 34-36 for patients in the pharmacologic trials. Both metformin (n = 2 studies) and orlistat (n = 15 studies) were effective. 22 Participants in the intervention group also had significantly greater reductions in levels of cholesterol, LDL cholesterol and fasting glucose, and systolic and diastolic blood pressure than the control group (Table 1) . 22 Three pharmacologic plus behavioural studies examined incidence of type 2 diabetes. Participants in the intervention group were less likely to receive a diagnosis of new-onset type 2 diabetes (RR 0.7, 95% CI 0.6 to 0.9; absolute risk reduction 3.6%) than those in the control group. 22 Several concerns have led the task force to recommend against the routine use of pharmacologic treatments for management of overweight and obesity. Participants receiving the intervention in pharmacologic trials were more likely to experience adverse events (number needed to harm [NNH] 10), gastrointestinal events (NNH 5) and withdraw because of gastrointestinal and other harms (NNH 32), compared with those in the control group. 22 Most studies included a run-in period during which participants were required to reduce calories and encouraged to increase physical activity. In some cases, patients were stratified for inclusion based on the amount of weight lost during the runin period. Most studies provided no data on the proportion of participants excluded from trials after the run-in periods, and therefore the generalizability to the broader population is questionable.
Finally, all control groups received some behavioural intervention. Because of these concerns and the identified harms, the task force recommends against pharmacologic interventions for the management of overweight and obesity. Yet, pharmacologic therapy may be warranted in some situations. Physicians will need to consider the potential for benefits and harms in advising those patients who may benefit from the addition of pharmacologic therapy to behavioural change (e.g., individuals at risk for diabetes, or those who are highly motivated to lose weight and are less concerned about potential harms). As with behavioural interventions, personal values, preferences, experience and supports will be the main determinants of which interventions will be best suited for individual patients.
Weight maintenance
Two studies on behavioural interventions and four on pharmacologic plus behavioural interventions reported on weight maintenance. 22 Partial weight regain was common, but participants in the two behavioural intervention studies regained less weight (mean difference -1.6, 95% CI -3.1 to -0.02, kg) than controls. Mean changes in the four maintenance interventions using orlistat found no effect on weight maintenance in kilograms of orlistat compared with control (mean difference -1.4, 95% CI -2.9 to 0.08, kg). Maintenance interventions using orlistat showed improved maintenance of weight loss of 5% or more, but not of 10% or more; this outcome was not examined in the behavioural trials. Results are consistent with other estimates in the literature. 39 Currently, it is expected that patients require ongoing encouragement to maintain healthy lifestyle behaviours, while accepting some weight regain.
Balance of benefits and harms
The task force places a higher value on the evidence for short-term weight loss without important harms and on improvements in certain secondary health outcomes with behavioural interventions. Given the large number of studies with consistent results, new studies of behavioural interventions are not expected to achieve substantially different results. The weak recommendation is due to the limited evidence on the long-term effectiveness of interventions on health indicators. For example, no data on clinically relevant outcomes, such as mortality, were identified. The task force recommends against pharmacologic intervention to manage overweight and obesity, although some patients may prefer medications and be good candidates for pharmacologic treatment. Of note, all pharmacologic interventions in our review also included a behavioural component and therefore pharmacologic monotherapy (without the behavioural intervention) may not be as effective.
If treatment is implemented, patients should be aware that the magnitude of the average expected weight change is modest (about 3 kg), although this change may be clinically meaningful, especially in those at higher risk of obesityrelated complications. For those at risk of type 2 diabetes, the potentially beneficial delay in the onset of diabetes was sufficient for the task force to offer a strong recommendation.
Considerations for implementation
The task force has developed a series of tools to help practitioners interpret these recommendations for their patients, which can be found at canadiantaskforce.ca. The task force used a rigorous and collaborative usability testing process to develop knowledge translation tools targeting clinicians to accompany this guideline. All tools are informed by feedback from clinicians. They have not been formally tested in practice.
Patient values and preferences
For adults of normal weight who express concerns about weight gain or who are motivated to make lifestyle changes, practitioners should discuss the evidence showing minimal short-term benefit from interventions for weight-gain prevention with their patients and should help each patient make a decision that is consistent with his or her values and preferences. Lifestyle changes focusing solely on increased physical fitness levels, or improved quality of life were not included in the examined trials, but there is increasing evidence that physical fitness modifies the relation between body weight and mortality. 38 The evidence review on treatment of overweight and obesity found limited information on patients' values and preferences about treatment. 22 Brown and Gould 40 undertook a systematic review of qualitative studies reporting on perceptions, experiences, contexts and influences for adults facing, or reflecting on, weight management. The authors identified a range of factors that would influence the decision to undertake weight loss, including cultural identity, responses to obesity stigma, previous weight-loss experiences, personal motivators and barriers, social support and practical resources. 40 Another review 41 described similar motivators for weight-management programs (e.g., health concerns, mental preparedness, self-perception and body image, and past positive experiences). Sociocultural factors could be facilitators or barriers, depending on the individual and culture, and weight-management attempts were influenced by expectations of weight management. Most participants in both reviews were women, and thus the results may not be generalizable to men. ) be used to calculate risk of type 2 diabetes in overweight and obese patients, as per recommendations for screening. 12 (The tools are available at www.publichealth.gc .ca/CANRISK and canadiantaskforce.ca/ctfphc -guidelines/2012-type-2-diabetes/clinician -findrisc, respectively.) The current guidance on diabetes screening suggests that risk assessment be done at least every three to five years in people at high risk of diabetes developing within 10 years.
Assessment of BMI and health risk
Practitioners should use clinical judgment to decide the frequency with which patients should have their weight and health
12
Interventions for overweight and obesity Practitioners should be aware of barriers to participation in weight-loss interventions, such as unrealistic expectations, hunger, knowledge and/ or skills, sociocultural factors, psychological problems, past stigmatizing experiences and environmental factors. 22, 40, 41 Patients who have tried behavioural interventions without success may benefit from a greater focus on positive lifestyle changes, such as promotion of physical activity and weight-gain prevention. 16, 22 The most effective interventions were highly heterogeneous with respect to provider discipline, length and format. Therefore, a specific program cannot be recommended; however, the efficacious behavioural interventions tended to be of greater than 12 months duration, included diet and/or exercise and/or lifestyle components, and included group and individual sessions. 11, 22 These interventions are likely appropriate for patients who are ready and able to make substantive lifestyle changes. A separate meta-analysis of 24 pragmatic lifestyle interventions for prevention of diabetes found a mean weight loss of 2.1 kg, 42 about twothirds of that achieved in the studies reviewed for this guideline.
Other considerations
There is evidence showing an association between obesity and socioeconomic status, and related factors such as education and income. 43 One study in particular examined the variation in the relation between BMI and income across Canadian provinces and suggested it may be affected by regional availability, food prices and rates of income taxation. 44 The systematic review for treatment of overweight and obesity indicated that the prevalence of obesity in Canada is higher in certain segments of the population. 30 Prevalence is higher in Aboriginal people than in the remainder of the population, higher in white Canadians than in visible minorities, and higher in non immigrants than in recent immigrants (< 10 yr in Canada). Therefore, although primary care practitioners have an important role to play in the prevention and management of overweight and obesity, a multisectoral solution is required to address the obesity epidemic.
Most studies in the systematic review for treatment of overweight and obesity were conducted in Europe (n = 31) or the United States (n = 26). 22 The task force considers the results applicable to the Canadian population. The settings for interventions for overweight and obesity varied, and included primary care, community, home and multiple settings. The local context (i.e., availability in urban or rural areas, northern communities) should be considered when discussing behavioural or pharmacologic interventions with patients.
Suggested performance indicators
Given the limitations of the evidence, no performance indicators were developed for prevention of weight gain in adults of normal weight.
Performance measures for management of overweight and obesity include the proportion of adults with overweight or obesity (in particular those at risk of diabetes), in whom the weightloss interventions are offered or discussed, who participate in structured programs and who achieve weight loss. In the reviewed studies, 20% achieved a weight loss of 5% and 11% achieved a weight loss of 10%.
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Economic implications
Given the paucity of direct evidence for prevention, the task force did not evaluate the economic implications of interventions for prevention of weight gain in detail. The task force is also concerned about the intensity of the effective interventions. A qualitative assessment of the effective interventions for prevention of weight gain found that they tended to be of long duration (≥ 12 mo), involved personal contact with providers in individual sessions and in some cases group sessions, often included an exercise component, and generally involved multiple sessions, which implies a substantial commitment on behalf of both providers and patients.
We also did not consider the economic implications of interventions for weight loss in overweight and obesity, but we searched the literature on resource implications. Our review of the available literature found that adults with obesity have higher rates of health service use, 22 and available data are inconsistent about whether behaviourally based obesity interventions are cost-effective. No Canadian modelling studies reflecting costs and effects over the long term were identified.
Other guidelines
The task force's last guidance on obesity prevention was in 2006. 15 At that time, the task force recommended individual and small-group counselling for a reduced calorie or low-fat diet to prevent obesity, and/or an intensive individual or structured group program of endurance exercise to prevent obesity. The previous recommendations were based on evidence from 12 studies, 15 whereas the current recommendations are based on a new review of 26 studies, only two of which were included in the 2006 review. Despite the fact that different studies were included in the new review, the current recommendations are based on similar evidence: the studies included participants from mixed-weight (i.e., normal-weight, overweight and obese) groups. In the case of overweight and obese individuals, the intervention may be considered treatment, not prevention. The new task force methods 45 (i.e., GRADE methodology 18 ) highlight the indirectness and limitations of such evidence. When developing the new guidelines, the task force placed a high value on the lack of good-quality evidence showing the effectiveness of preventive interventions in the normal-weight population (Appendix 3) and therefore reached different conclusions regarding recommendations to prevent weight gain.
The recommendations of other groups on prevention of weight gain are shown in Table 2 . The US Preventive Services Task Force has no guideline on the prevention of obesity and bases its screening for obesity recommendations on indirect evidence of the effectiveness of treatment interventions. 46 The National Institute for Health and Clinical Excellence in the United Kingdom 47 recommends healthy eating and increasing physical activity to improve an individual's general health, whereas the Canadian task force did not examine healthy eating and physical activity as general health-promotion interventions, only as interventions aimed at reducing or maintaining weight.
The task force previously recommended in favour of interventions for adults with obesityrelated diseases (e.g., diabetes, hypertension). 14 Differences from previous task force recommendations are due to differences in methodology and grading of evidence, and updates in knowledge regarding management of overweight and obesity. The current task force guidance on management of overweight and obesity is consistent with international guidelines and strategies (Table 2) . 15 Insufficient evidence to recommend for or against community-wide cardiovascular disease preventive programs to prevent obesity. Fair evidence to recommend intensive individual and small-group counselling for a reduced-calorie or low-fat diet to prevent obesity. Fair evidence to recommend an intensive individual or structured group program of endurance exercise to prevent obesity. Insufficient evidence to recommend a program of strength-training exercise to prevent obesity. Fair evidence to recommend an intensive individual or small-group program of a combined low-fat/reduced-calorie diet and endurance exercise intervention to prevent obesity. Fair evidence to recommend against low-intensity interventions employing telephone or mail support, or financial incentives to promote a low-fat/reduced-calorie diet and endurance exercise as a means to prevent obesity. USPSTF (2012) 46 No prevention recommendation; screen all adults for obesity. NICE (2010) 47 Everyone should aim to maintain or achieve a healthy weight, to improve their health and reduce the risk of diseases associated with overweight and obesity; people should follow the strategies which may make it easier to maintain a healthy weight by balancing "calories in" and "calories out." SIGN (2010) 48 Individuals consulting about weight management should be advised to reduce intake of energy-dense foods by selecting foods with low energy density instead, reduce consumption of fast foods and reduce alcohol intake. Individuals consulting about weight management should be encouraged to be physically active and reduce sedentary behaviour, including television-watching.
Obesity Canada (2007) 49 Recommend programs that combine a low-fat or energy-reduced diet and endurance exercise; individual and small-group counselling for dietary interventions; insufficient evidence for community interventions aimed at cardiovascular disease risk reduction.
Treatment of overweight and obesity
CTFPHC (2015)
Offer or refer to formal, structured behavioural interventions aimed at decreasing weight in overweight or obese adults. Do not recommend pharmacologic interventions.
CTFPHC (1999) 14 Insufficient evidence to recommend weight-reduction therapy for obese adults without obesity-related diseases; for obese adults with obesity-related diseases weight reduction is recommended.
National Health and Medical
Research Council (Australia) (2013) 50 For adults who are overweight or obese, strongly recommend lifestyle change -including reduced-energy intake, increased physical activity and measures to support behavioural change. For adults with a BMI ≥ 30, or adults with a BMI ≥ 27 and comorbidities, orlistat may be considered as an adjunct to lifestyle interventions, taking into account the individual situation.
USPSTF (2012; 2014) 46, 51 Screen all adults for obesity; offer or refer patients with a BMI ≥ 30 to intensive, multicomponent behavioural interventions. Offer or refer adults who are overweight or obese and have additional cardiovascular disease risk factors to intensive behavioural counselling interventions to promote a healthful diet and physical activity for cardiovascular disease prevention.
NICE (2010) 47 Multicomponent interventions are the treatment of choice. Weight-management programs should include behaviour change strategies to increase physical activity or decrease inactivity, improve eating and diet quality and reduce energy intake. Pharmacologic treatment should be considered only after dietary, exercise and behavioural approaches have been started and evaluated.
SIGN (2010) 48 Weight-management programs should include physical activity, dietary change and behavioural components. Orlistat should be considered as an adjunct to lifestyle interventions in the management of weight loss following assessment of risk and benefits.
Obesity Canada 49 Recommend an energy-reduced diet, regular physical and comprehensive lifestyle intervention. Pharmacotherapy for adults not attaining or unable to attain weight loss with diet and exercise therapy. 
Gaps in knowledge
Few studies exist that are designed to help patients of normal weight with or without specific health risks to maintain their weight. Such studies in both solo-practitioner and team-based care delivery models are needed. As such, this guideline was limited in its ability to comment on prevention of weight gain in normal-weight populations, because the data are largely based on trials from mixed-weight populations. As overweight and obesity rates continue to rise in Canada, it becomes increasingly important for practitioners to understand how adults of normal weight can best maintain their health over time, and whether structured interventions beyond standard advice for healthy living should be implemented with normal-weight populations. It is also important to better understand additional benefits in improved functioning and quality of life that could result from interventions. Research is needed on predictors of future health risk associated with weight gain. More research is also needed on patients' experiences with preventive interventions and their preferences about receiving these interventions, in order to prevent weight gain and the associated health risks. No evidence on screening for health issues and excess body weight for those who are obese or overweight was identified. There is insufficient evidence to determine effects on overall health, and patient values and preferences for participation in treatment interventions for overweight and obesity. Implementation studies in primary care are needed to assess short-term comparative effectiveness of the available programs, as well as longer-term studies on health outcomes (well-being, disease incidence and mortality) in overweight/obese adults generally and those at greater health risk, including Aboriginal populations and those living in poverty. 52 Given the limited long-term effectiveness of existing therapies for obesity management, and the evolving field of pharmacotherapy, there is a need for further research on the most effective strategies to address this chronic condition.
Conclusion
The average weight and BMI of Canadian adults have increased over the last 40 years, with a corresponding increase in the prevalence of obesity. Effective approaches to slow or reverse this increase are unknown. A strong recommendation for height and weight measurement in adults was justified, because errors in estimation have been well documented. We found some evidence of the effectiveness of interventions designed to prevent weight gain and assist in weight maintenance in normal-weight adults. Although these interventions were intensive, they led to a small absolute benefit without evidence of sustained effects. Some individuals with normal weight may still benefit from interventions for weight-gain prevention, such as individuals with metabolic risk factors, high waist circumference, family history of type 2 diabetes or cardiovascular disease, or those who are motivated to avoid weight gain. Research is urgently needed about how best to prevent weight gain in normal-weight adults.
A strong recommendation for weight-loss interventions among people at high risk for diabetes was justified by evidence from several trials of decreased incidence of diabetes. Intensive behavioural interventions lead to small clinical changes in weight in overweight and obese adults, with few to no harms. Pharmacologic plus behavioural interventions also promote weight loss, but can lead to harms. In the judgment of the task force, the differential benefit-toharm ratio associated with these treatments justifies a recommendation in favour of behavioural treatments for modest weight loss, but against routine use of pharmacologic interventions.
Behavioural interventions for overweight and obesity require long-term commitment to change diet and physical activity habits. Values and preferences, previous experiences with weight loss, personal motivators and barriers, social support and practical resources will all affect decisions to undertake intervention. Discussion with the patient is needed to determine the best course of action. This guideline has identified what benefits can be expected from weight-loss interventions, based on evidence from clinical trials. Additional work is needed to further develop support mechanisms and counselling tools for primary care practitioners.
